Effects of pyrophosphate, triphosphate, and potassium chloride on adenylate deaminase from rat muscle.
Inorganic pyrophosphate and triphosphate inhibit adenylate deaminase from rat skeletal muscle with K1 values of 10 and 1.5 microM, respectively, in the presence of 150 mM KCl at pH 7. They act by reducing the apparent affinity of the enzyme for AMP, with relatively small effects on Vmax. The inhibitions are diminished by H+, the KI values increasing two- to threefold in going from pH 7.0 to 6.2, and are relieved by ADP. These properties are similar to the inhibitions produced by GTP and ATP, indicating that pyrophosphate and triphosphate act like analogues of the nucleoside triphosphates. Neither of these inhibitors shows relief of inhibition at high concentrations as do ATP and GTP. These results suggest that nucleotides interact with the inhibitor site of the enzyme primarily through their phosphate moieties and with the activator site primarily through their nucleoside moieties. As the concentration of KCl is increased from 25 to 300 mM, the apparent affinities of the enzyme for ATP, GTP, orthophosphate, pyrophosphate, and triphosphate are decreased 8-100-fold. The cooperativity of the inhibitions is increased with the Hill coefficient rising from 1.0 to 1.3-1.8, and the maximum inhibition approaches 100%. Maximum activation by ADP is reduced from 1800% at 25 mM KCl to 80% at 200 mM KCl. Experiments with (CH3)4NCl indicate that activation of the enzyme by KCl involves both specific K+ effects and ionic strength effects.